Effect of endothelium and carbachol on alpha-adrenoceptor agonist stimulated uptake and efflux of 45Ca in rat isolated aorta.
Preincubation with carbachol (10 microM) did not affect basal 45Ca accumulation by rat isolated aortic segments complete with endothelium, although 45Ca accumulation was enhanced by removal of endothelium. This confirms the observation that in the presence of endothelium Ca2+ influx in rat aorta is antagonized, and indicates that the basal release of an endothelial derived factor might be sufficient to maximally antagonize basal Ca2+ influx, or alternatively that EDRF released as a result of muscarinic stimulation does not have identical effects to the factor released under basal conditions. Accumulation of 45Ca stimulated by B-HT 920 but not that stimulated by phenylephrine was antagonized in the presence of endothelium. Contractions elicited by B-HT 920 were abolished in the presence of endothelium while contractions evoked by phenylephrine were reduced by about 50%. Preincubation with 10 microM carbachol antagonized both phenylephrine (1 microM) stimulated 45Ca accumulation and contractile responses in the presence of endothelium to about the same extent. Therefore, it might be concluded that the inhibitory effect of EDRF in this tissue is due to an inhibition of stimulated Ca2+ influx. However, while addition of carbachol to tissues precontracted with phenylephrine elicited an immediate relaxation in the presence of endothelium, this relaxation could not be correlated with a reduction in tissue accumulation of 45Ca. Carbachol also antagonized the phenylephrine-induced reduction of tissue 45Ca content (i.e. efflux of Ca2+), in tissues preloaded with 45Ca. This implies that the initial endothelial-mediated relaxant effect of carbachol in precontracted tissues cannot be explained either by reduced influx or by an enhanced efflux of Ca2+ from the smooth muscle cells.(ABSTRACT TRUNCATED AT 250 WORDS)